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Abstract: Prehistoric times for relieving suffering and curing ailments. The need for the integration of local indigenous 

knowledge for a sustainable management and conservation of natural resources received more and more recognition. 

Biotechnology has great potential in overcoming the problems encounter in traditional improvement and propagation 

methods, particularly in improving commercially important medicinal plant species. Therefore, we need some techniques, 

which helps us to capture superior genotypes for improved productivity and quality of products. 
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Introduction: 

India is rich in its ethnic diversity of which many aboriginal cultures have retained traditional knowledge concerning the medicinal 

utility of the flora. Over 8000 plant species are used in traditional and modern medicine in India, and 90-95% collection of medicinal 

plants is from the wild. A great amount of traditional knowledge about the use of medicinal plant species is still carried and orally 

transmitted by indigenous peoples. 

Medicinal plants in Global Market, The Indian medicinal plants and their products also account of exports in the range of Rs. 10 

billion. There is global resurgence in traditional and alternative health care systems resulting in world herbal trade which stands at 

US$ 120 billion and is expected to reach US$ 7 trillion by 2050. Indian share in the world trade, at present, however, is quite low 

(Marichamy et al, 2014). Total global herbal market is of size 62.0 billion dollars, in this India’s contribution is only one  billion 

dollars. European Union is the biggest market with the share 45% of total herbal market. Their alternative therapies are well-

accepted in Europe and US. Product like Ginseng the famed aphrodisiac from China is having the same property as of Ashwagandha 

an ayurvedic medicine, yet it accounts for over US $ 800 M of international market as compared to all our herbs put together. Herbal 

remedies would become increasingly important especially in developing countries. India, with its biodiversity has a tremendous 

potential and advantage in this emerging area. Acupuncture is one such therapy that has gained worldwide recognition. 

Regulatory Status of Herbal Medicine, The World Health Organization (WHO) estimates that 4 billion people 80 percent of the 

world population use herbal medicine for some aspect of primary health care. Herbal medicine is a major component in all 

indigenous people’s traditional medicine and is a common element in Ayurvedic, homeopathic, naturopathic, traditional oriental 

and Native American Indian medicine. Globally, there has been an unparalleled growth in theplant derived medicinally useful 

formulations, drugs and healthcare products, its market covering more than 60% products derived from plant origin. India exhibits 

remarkable outlook in modern medicines that are based on natural products besides traditional system of Indian medicines. It 

thereafter concisely touches upon India’s varied biodiversity, comparative Research and Development strength, strong 

pharmaceutical manufacturing base and traditional wisdom in medicines to improve its market potential. In the conclusion, there 

are major recommendations to help India evolve as a major drugs and herbal based health care products leader in the world market. 

Over-Exploitation of Medicinal Plants, The richest reservoir of the biological diversity in the world is undergoing irrational 

extraction of wild, medicinal herbs, thus endangering many of its high value gene stock. Recent years have seen a sudden rise in 

the demand of herbal products and plant based drugs across the world resulting in the over exploitation of medicinal plants. Habitat 

degradation, unsustainable harvesting and over-exploitation to meet the demands of the mostly illegal trade in medicinal plants have 

already led to the extinction of more than 150 plant species in the wild (Singh and Rawat, 2011). 

Need of Conservation, Himachal Pradesh in Himalaya is one of the major sources of raw material to the global market. 

Unsustainable extraction of medicinal herbs has led to the endangerment of its several high value taxa. International agencies such 

as the World Wildlife Fund (WWF) and United Nations Educational, Scientific and Cultural Organization (UNESCO) have to come 

forward and take some suitable initiatives that can be practically implemented for promoting research on ethno botanical knowledge 

and the integration of people’s perceptions and practices in resource management at the local level and for the conservation of 

threatened plant species. Propagation of plants using tissue culture techniques and conventional methods to allow for their 

transplantation into natural habitats and role areas of the species will be an important step towards their conservation. The 

development of agro- production techniques for certain species of North Western Himalaya can help to meet the requirement of 

raw material for commercial use and reduce the pressure on the existing populations in natural habitats 

Biotechnology, offers solution to many problems in medicine, health care and conservation. Tissue culture is one of the techniques 

in Biotechnology, which has brought about significant impact in the field of plant breeding and conservation of many endangered 

plants. Today, the unique regeneration properties of plants and their biochemical potential has been exploited fully. Micro 

propagation is based on the phenomenon that shoot tip, when cultured on tissue culture medium can develop large number of shoots 

identical to the parent plant. This process involves the production of plants from very small plant parts, tissues, or cells grown 

aseptically in a test-tube or other container, when the environment and nutrition can be rigidly controlled. The ability to grow plant 

tissue, such as callus and cell suspensions and various plant organs, such as stems, flowers, roots and embryos more or less 

indefinitely, has been utilized in scientific laboratories for many decades as a research tool for geneticists, botanists and plant 

pathologists. 

In vitro techniques can facilitate molecular genetic manipulation. However, the successful application of in vitro methods is greatly 
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dependent on reliable regeneration systems. Tissue culture has become crucial in the ex situ conservation of rare and endangered 

plant species. Biodiversity or ex situ genetic conservation by using tissue culture technique facilitates the rapid establishment of 

large number of stock plants, from a minimum of original plant material, thus imposing minimum impact on the endangered wild 

population (Cuenca and  Marco et al, 2000). 

Tissue culture, an important area of biotechnology can be used to improve the productivity of planting material through enhanced 

availability of identified planting stock with desired traits (Baskaran and Jayabalan, 2005). In vitro vegetative multiplication or 

micropropagation which has grown out of laboratory, studies on the growth of detached organs using tissue culture techniques. 

Therefore, in vitro vegetative multiplication refers to the rapid propagation of a specific clone so that the genetic makeup is unaltered 

and the basic biological, physiological and horticultural characteristics are preserved (Chee et al., 1984). 

The main objective of clonal propagation has been to reproduce plants of selected, desirable and uniform qualities and in bulk. The 

traditional propagation methods, require long duration, whereas tissue culture helps in rapid plant multiplication. 

Prosopis glandulosa: 

Prosopis glandulosa is a small flowering treein the Mimosaceaefamily, ranging in height from35 m. Leaves are bipinnate, with 7 

– 14 leaflets on each of 1 – 10 pinnae. Branches are thorned along the internodes. Flowers are small and creamy-yellow, and 

followed by seeds inpods. The tree is found in extremely arid conditions, with rainfall as low as 150mm annually; but is indicative 

of the presence of a deep water table. It is native to arid portions of Western and the Indian Subcontinent, 

including Afghanistan, Iran, India, Oman, Pakistan, Saudi Arabia, the United Arab Emirates, and Yemen. It is an established 

introduced species in parts of Southeast Asia, including Indonesia. 

 

AIM AND OBJECTIVES: 

 

 To study the effect of pretreatment on seedgermination. 

 To develop a reproducible protocol for in vitro direct organogenesis from apical bud and node explants of Prosopis 

glandulosa. 

 To establish a standard protocol for callus mediated organogenesis or indirect organogenesis from leaf, cotyledon, 

internode, hypocotyle and epicotyle explants Prosopis glandulosa. 

 To achieve a suitable culture medium and plant growth regulators (cytokinins and auxins) for development and 

multiplication ofshoots. 

 Hardening and acclimatization of invitro derived plantlets. 

 Reintroduce the in vitro hardened plantlets into natural habitats. 

 

MATERIALS AND METHODS: 

 

Plant Material (Source of Explants) 

The mature pods of Prosopis glandulosa.Torr Druce. were collected from 50 years old tree growing in kunimarathan Temple, , 

Namakkal, Tamil Nadu (Plate 1). The sterilized seeds were inoculated and germinated in aseptic condition. In vitro derived apical 

buds, nodes, leaves, cotyledons hypocotyles and epicotyles explants were excised with sterile blade and collected and used as 

explants source for the present investigation. 

Systematics of the Plant 

Family :Mimosaceae 

Genusname :Prosopis 

Speciesname : P.glandulosa.Torr 

Synonyms : MimosaglandulosaL. 

CommonName : honey Mesquite, Jand (Hindi), Vanni (Tamil), honeyresquite(Sanskrit) 

 

 

The basic amenities of in vitro regeneration of prosopis glandulosa. In the present study for used preparation and storage. The 

following equipments were used in present study. They are laminar air flow, autoclave, pressure cooker, hot air oven, magnetic 

http://www.ijrti.org/
http://en.wikipedia.org/wiki/Flowering_plant
http://en.wikipedia.org/wiki/Flowering_plant
http://en.wikipedia.org/wiki/Pea
http://en.wikipedia.org/wiki/Arid
http://en.wikipedia.org/wiki/Western_Asia
http://en.wikipedia.org/wiki/Indian_Subcontinent
http://en.wikipedia.org/wiki/Indian_Subcontinent
http://en.wikipedia.org/wiki/Southeast_Asia
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Pea
http://en.wikipedia.org/wiki/Prosopis
http://en.wikipedia.org/wiki/Synonym_%28taxonomy%29
http://en.wikipedia.org/wiki/Mimosa


                                                      © 2022 IJRTI | Volume 7, Issue 5 | ISSN: 2456-3315 

IJRTI2205114 International Journal for Research Trends and Innovation (www.ijrti.org) 676 

 

stirrer, microwave oven for thawing. pH meter, refrigerator and deep freezer(-20ºC) for storage of chemicals, media stocks, shaker, 

water distillation unit, water purification unit and other important materials such as aluminium foil, glasswares, petri plates, pipettes( 

different capacities from 1ml to 10ml), plastic bottles, reagent bottles, non-absorbant cotton muslin/cheese cloth for cotton plugs, 

wrapping paper filter paper (various size), plastic stake and steel instruments such as scalpel, blades, forceps, knives and steel 

diffecting needles etc. 

 

Laboratory organization: 

 

Plant tissue culture laboratory must have adequate space for the performance of several functions; it must provide facilities for; 

 Media preparation, sterilization, cleaning, andstorage. 

 Aseptic manipulation of plantmaterial. 

 Growth of the culture under controlled environmentalconditions. 

 Examination and evaluation ofcultures. 

 Assembling and filing ofrecords. 

 

Glassware cleaning and drying: 

Discard contamination cultures by autoclaving at 121ºC for 30 minutes in order to kill contaminations. The culture glassware washed 

by liquid detergent and subsequent wash in running tap water. Washed glass wares were rinsed with distilled water and dried in hot 

air oven at 120ºC for 4 hours. 

 

Basic requirements in plant tissue culture laboratory: 

 

For media preparation a balance sensitive to milligram quantities for weighting hormones and vitamins and less sensitive scale 

balance for weighing agar and carbohydrates. A combination of hot plate and magnetic stirrer was used for dissolving media 

chemicals, PGRs, vitamins etc. pH meter was used for adjusting the final pH of the medium. Single and double glass distillation 

unit were used to obtain distilled water for media preparation. Sterilization equipment is an integral part of media preparation. An 

electric oven used for the drying glassware as a dry heat sterilizer. Moist heat sterilization involved either an autoclave or a pressure 

cooker were used for the sterilization of medium, distilled water, surgical items, petriplates, etc. Some hormones and vitamins, 

which are thermo labile are sterilized by ultra filtration or membrane filtration at room temperature. 

Preparation of Nutrients (Salts): 

The stock volume of all ingredients varies depending upon the requirements and concentrations. Appropriate quantities of salts 

were weighed and dissolved in double glass distilled water. Macronutrients (Required amount x 10) were dissolved separately and 

made up to the 1000ml in brown bottle by mixing both solution and micronutrients (RA x 100). They were prepared as stock (100ml 

final volume) solution. Iron source (RA x 100) stock solution was prepared as follows: FeSO4.7H2O and Na2EDTA were dissolved 

and heated separately and made op to the (100ml) final volume by mixing both solutions. Stock solutions were kept in sterilized 

brown bottles and stored in a refrigerator at 4ºC and were used within 1-2 months from the date of preparation. To prepare one litre 

medium 100ml macronutrients, 1.0ml of micronutrients and iron stock solution were added before autoclaving(Table-1). 

Preparation of vitamins and amino acids: 

Pyridoxine HCL (50mg), nicotinic acid (50mg) and thiamine HCL (10mg) were dissolved separately and made up to 100ml of final 

volume and mixing both solutions. Myo inositol (100mg) was directly used during the one litre preparation of medium. Glycine 

(0.2g) was dissolved in distilled water and made up to 100ml of stock solution. To prepara one litre medium, 1.0ml of vitamins and 

amino acids stock solution were added beforeautoclaving. 

Preparation of hormones: 

Preparation of growth regulators stock solutions was as follows, cytokinins viz kinetin (50mg) was dissolved in few drops of 0.1N 

HCL and diluted with distilled water to make up 1.0mg/1.0ml and stored in the refrigerator. The same concentration of adenine 

sulphate (AdS), and 6-benzylaminopurine (BAP) at 1.0mg/1.0ml was prepared like kinetin. Auxins such asindole-3-acedic acid 

(IAA) (50mg), Indole-3-butyric acid (IBA) (50mg) and α-Naphthaline acedic acid (NAA) (50mg) were dissolved separately in few 

drops of 0.1N NaOH and diluted with distilled water to make up 1.0ml/1.0ml each and stored in the refrigerator. 2, 4-Dichloro 

phenoxy acidic acid (2, 4-D) (50mg) and Gibbrellic acid (GA3) (50mg) was dissolved separately a few drops of 70% ethanol and 

diluted with distilled water to make up 1.0mg/1.0ml each stored in the refrigerator. Each growth regulators concentration has been 

kept as 1.0ml=1.0mg. These hormones were stable to be added before autoclaving the medium. They were prepared using general 

formula as shown below: 

Ml of medium x required hormone concentration 

1000 
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Table-1: Preparation of stock solution of MS (murashige and shooge, 1962) medium 

 

 

Constituents 

Amount (mg/l) 

present in original 

medium 

Amount (mg) to be taken 

for stock solution 

Final volume of stock 

solution (ml) 

Volume to be taken for 

1 litre of medium (ml) 

Macronutrients stock-I (x 10)    

NH4NO3 1650 16500  

 

1000 

 

 

100 KNO3 1900 19000 

MgSO4.7H2O 370 3700 

CaCl2.2H2O 440 4400 

KH2PO4 170 1700 

Micronutrients stock-II (x 100)    

MnSO4.4H2O 22.3 2230.0  

 

 

 

100 

 

 

 

 

1.0 

ZnSO4.7H2O 8.6 860.0 

CuSO4.5H2O 0.025 2.5 

CoCl2.6H2O 0.025 2.5 

Na2MoO4.2H2O 0.25 25.0 

H3BO3 6.2 620.0 

KI 0.83 83.0 

Iron source stock-III (x 100)    

Na2EDTA 37.30 3730 100 1.0 

FeSO4.7H2O 27.80 2780 

Vitamins stock-IV (x 100)    

Thiamine HCl 0.1 10  

100 
 

1.0 
Pyridoxine HCl 0.5 50 

Nicotinic acid 0.5 50 

Myoinositol 100 Directly dissolved 100mg/l 100mg/l 

Amino acid stock-V (x100)    

Glycine 2 200 100 1.0 

Others     

Sucrose 30g Directly dissolved 30g/l 30g 

pH 5.8 Beforeautoclaving 5.8 

Agar 8g Directlydissolvedduringheatingtothemedium(8g/l) 

 

Preparation of basal medium (solid and liquid): 

An aliquot of the frozen stock solution was thawed at room temperature just before use. To make up one litre of medium, about 

500ml of distilled water was added to a clean Erlenmeyer one litre standard flask. Required amounts of macronutrients, 

micronutrients, iron sources, vitamins and amino acids were pipette out from stock solutions and sucrose (2-3%w/v) was added 

slowly to prevent clumping of the source in the bottom of the flask. Then the hormones were added. It was then brought to the one 
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litre volume and adjusted to pH 5.8 with 0.1N HCL or 0.1N NaOH. Agar (0.8%w/v) was dissolved in the medium by heating. The 

medium was distributed in 15ml aliquots into 25x150mm culture tubes or 50ml aliquots into 250ml of conical flask and plugged 

with nonabsorbent cotton wrapped and autoclaved at 121ºC(1.06kg/sq.cm stream pressure) for 15 minutes. The racks of tubes were 

covered with clean plastic sheet to prevent deposition of dust and contamination. Preparation of liquid medium was similar to solid 

medium withoutagar. 

 

Culture media: 

The explant was cultured in nutrient medium for their growth and development. The nutrient medium was contained carbon source, 

nitrogen source, inorganic salts, organic supplements, vitamins and growth regulator, a trace of Iron was added to the nutrient 

medium. There were different types of medium available (such as MS medium, B5 medium, S.H medium, Medium, L.S medium). 

The MS medium mainly selected and use in present study. The medium was formulated by Murashige and Skoog’s in 1962. Only 

shoot multiplication process for used the MS medium, B5 medium, S.H medium, H.Emedium. 

Sterilization of glassware: 

 

The glasswares include culture tubes, conical flask, beakers, Petri dishes, pipettes, standard flask, and measuring cylinders etc. The 

glasswares were fist soaked in sulphuric acid for 4 hours and then washed well under a jet of tap water. Then they were soaked in 

detergent solution for 30 minutes and washed thoroughly using running tap water to remove the trace of detergent. Explants 

sterilization,The healthy seeds were excised from the fruits and washed thoroughly in running tap water for 30 minutes removal of 

dust. Then they were washed with detergent (Teepol 5% v/v) solution for 3 minutes, fungicide (Bavistine 2% w/v) for 2 minutes 

then soaked in 70% (v/v) ethanol for 30 seconds and finally disinfected with 0.1% (w/v) HgCl2 for 2 minutes and rinsed with sterile 

distilled water five times. 

Inoculation of explants: 

The inoculation was done in a laminar air flow hood. Laminar air flow chamber was sterilized with 70% ethanol and by UV-

irradiation for 15 minutes. The explants were inoculated by vertical and horizontal orientation on the medium containing different 

concentration with combination of growth regulators. By means of a long stainless steel forceps, one explant per tube was placed. 

It was routine process to flame the mouth of the test tube after uncapping and before recapping the tubes to reduce contamination. 

To facilitate planting, two forceps were used alternatively to allow adequate time to cool, furthermore, to prevent burning the fingers 

and explants. Each treatment consisted of seven explants and the experiments were repeated 5times. 

Seed pretreatment: 

There were three treatments in the experiment: T1, immersion in cold water at room temperature for 10, 20, 30 and 40 hours; T2, 

immersion in hot water (100°C) for 15,30 and 60 minutes; T3, scarification by mechanically nicking using secateurs; T4, the 

controlled experiment. The treatments were completely randomized in three replicates. Total of 150 seeds were used for the whole 

treatment. 

The pretreatment and surface sterilized seeds were inoculated aseptically in 25x150mm test tubes (Borosil, India), each containing 

15ml of water-agar medium (0.7%, (w/v),agar), supplemented with hormones free MS medium containing 3% (w/v) sucrose and 

gelled with 0.8% (w/v) agar. The pH of the medium was adjusted to 5.6±2 before addition of agar and sterilized by autoclaving at 

15 psi pressure and 121ºC for 15minutes. 

Culture conditions: 

The culture tubes were incubated at 28±2ºC under 16 hour photo period by cool white fluorescence tubes irradiation intensity of 

2000-2200 lux or 30µmol m-2s-1and 70-75% relative humidity. 

Direct organogenesis: 

Apical bud and node explants were used for the shoot induction. 1.5-2.5 cm node and apical bud were used for shoot induction on 

MS basal medium with BAP (1.0-3.0mg/l), KN (0.5- 2.5mg/l) and IAA (0.1-2.0mg/l) alone or combination. The pH of the medium 

was adjusted to 5.6±2 before addition of agar and sterilized by autoclaving at 15 psi pressure and 121ºC for 15 minutes. The cultures 

were maintained under conditions similar to those described earlier for seed germination. Shoot induction percentage was 

determined after twoweeks. 

 

Callus culture: 

 

Twenty days old seedlings served as the source of explants. To Screen for an optimal callus induction and proliferation by MS basal 

medium. Explants (cotyledon, hypocotyls, inter node, leaf) of Prosopis glandulosa(L) were inserted horizontally in to 25x150mm 

test tubes, each containing 15ml of basal full strength and half strength (Murashige and Skooge) medium containing 3%(w/v) 

sucrose supplement with different concentrations and combinations of PGRs. Full strength MS medium supplied with NAA (0.5-

2.5 mg/l), 2, 4-D (0.5-2.5 mg/l) and half strength MS medium supplied with 2, 4-D (0.1-2.5 mg/l), NAA (1.0-3.0 mg/l). The pH of 

the medium was adjusted to 5.6±2 before addition of agar and sterilized by autoclaving at 15 psi pressure and 121ºC for 15 minutes. 

The cultures were maintained under conditions similar to those described earlier for seed germination. callus induction percentage 

was determined after twoweeks. 

Shoot culture: 

 

The proliferated callus was further cultured in MS basal medium for shoot proliferation with different concentration of PGRs. They 

are BAP (1.0-3.0mg/l), KN (0.5-2.5mg/l) and NAA+BAP (1.1-2.0+2.0mg/l) on full strength MS medium and half strength MS 

medium supplied with BAP (1.0-3.0mg/l) and KN (0.5-2.5mg/l) and combination of BAP+NAA (2.0+0.2-1.0mg/l). The pH of the 

medium was adjusted to 5.6±2 before addition of agar and sterilized by autoclaving at 15 psi pressure and 121ºC for 15 minutes. 
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The cultures were maintained under conditions similar to those described earlier for seed germination. Shoot induction was 

determined after a week. Shoot Elongation, Proliferated multiple shoots were divided into small clusters of 2-3 shoots. They were 

subcultures on shoot elongation medium containing GA3 (0.2-1.0mg/l), KN (0.5-2.5mg/l) and BAP (0.5- 2.5mg/l) alone or in 

combination. The cultures were incubated at 25±2ºC under 16/8hrs light/dark photoperiod. After two weeks, shoots longer than 

3.0cm were counted and transferred to rooting medium. 

Root induction and transplantation: 

 

The longer shoots(3.0cm length) were excised and transferred to half strength MS basal medium containing 3%(w/v) sucrose, 0.8% 

(w/v) agar and different concentration of IBA (1.0- 3.0mg/l) and NAA (1.0-3.0mg/l)alone and combination with NAA (0.5-2.5mg/l) 

for root induction. Rooting was observed from 15 to 20 days. Plantlets with well developed roots were removed from the culture 

tubes and after washing their roots in running tap water, they were grown in the mixer of sand, red garden soil in the ratio of 1:1 in 

the paper cups for a month and subsequently transferred to pots. Potted plants were covered with transparent polythene membrane 

for high humidity and watered every 3 days with half strength MS salt solution free of sucrose for two weeks. 

Acclimatization and hardening of regenerants: 

 

Plants raised through tissue culture, need gradual acclimatization for their survival in the outside conditions, instead of transferring 

directly to the pots. Plantlets were left for a week in the paper cups at the controlled temperature (25±2ºC) with 60% relative 

humidity. Thesurvival 

% was observed in all the plants. After the initiation of new roots, they were kept in the green house and grown till maturity. Samples 

were photo graphed at different stages of growth period. 

 

RESULTS AND DISCUSSION 

Initiation and Maintenance of Aseptic Culture, Seeds isolated from 50 years old tree of Prosopis glandulosa encountered with 

microbial contaminations showed poor regenerative response. Stringent sterilization of culture medium had no effect and could not 

alleviative these problems. Hence in vitro raised plants were used as explant sources for the presentinvestigation. 

In vitro seed germination 

 

Aseptic seeds were inoculated on the MS medium without hormones and pretreatments were followed. Seed germination 

percentage, height, number of leaves growths, and survival percentage of P. glandulosa are presented in Table 2. 

Table- 2: Effect of MS basal medium on in vitro seed germination of Prosopis glandulosa 

after 20thdays of observation. 

 

 

Treatment 

Percentage of seed 

Germination 

 

Height (cm) 

 

Number of leafs 

T1: Control 13.33 4.97±0.82 3.22±0.94 

T2: Normal water (hr) 

10 18.52 2.59±0.73 1.81±0.91 

20 22.65 3.54±1.08 2.35±0.49 

30 29.67 5.50±0.50 3.2±0.50 

40 11.36 3.42±0.50 2.75±0.68 

T3: Hot water (min.) 

15 30.67 5.50±0.50 3.5±0.50 

30 43.33 6.55±0.87 3.6±0.60 

60 32.23 5.65±0.87 3.4±0.60 

T4: Scarification 99.33 11.53±1.08 7.59±0.56 

 

Total number of explants taken for observation = 150 seeds (each treatment consists of at least 50 seeds and the experiments were 

repeats three times). 

T1: control, 

T2: immersion of seed in normal water at room temperature 

T3: immersion of seed in hot water at100°C, 

T4: scarification by mechanically removal of micropilar seed coat. 
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Table- 3: Effects of different concentrations of PGR on full strength MS medium for shoot induction from leaf, cotyledon, 

hypocotyle and epicotyle explants of P. glandulosa. 

Concentration of hormones 

(mg/l) 

Number of shoots/explants 

Leaf Hypocotyle Cotyledon Epicotyle 

BAP KN NAA     

1.0 - - 2.37±0.52 2.81±0.41 2.20± 0.47 2.56±0.51 

1.5 - - 2.86±0.62 3.04±0.63 2.69±0.70 2.91±0.73 

2.0 - - 3.64±0.98 4.16±1.18 5.12±0.71 3.64±0.98 

2.5 - - 2.57±0.50 3.14±0.44 4.50±0.50 2.78±0.41 

3.0 - - 1.93±0.79 2.73±0.45 3.57±0.51 2.46±0.63 

- 0.5 - 2.52±0.51 2.91±0.55 2.8±0.56 2.65±0.48 

- 1.0 - 2.86±0.51 3.27±0.75 3.27±0.75 3.13±0.51 

- 1.5 - 3.01±0.75 4.37±1.01 4.60±0.61 3.41±0.50 

- 2.0 - 2.62±0.67 3.72±1.13 2.89±0.67 2.82±0.60 

- 2.5 - 2.27±0.52 2.62±0.62 2.74±0.72 2.44±0.63 

2.0 - 1.1 2.33±0.48 2.66±0.48 2.75±0.65 2.53±0.51 

2.0 - 1.3 2.59±0.73 3.07±0.49 3.36±0.49 2.86±0.71 

2.0 - 1.5 2.92±0.71 4.03±0.55 4.51±0.58 3.80±0.72 

2.0 - 1.7 2.16±0.53 2.73±0.52 3.45±0.50 2.43±0.56 

2.0 - 2.0 1.63±0.67 2.34±0.54 2.41±0.51 2.03±0.55 

Table- 4: Effects of different hormones and its concentrations on half strength MS medium for shoot induction from leaf, 

cotyledon, hypocotyle and epicotyle explants of P. glandulosa. 

 

Concentration of hormones (mg/l) Mean No. of shoots/Explants 

Leaf Hypocotyle Cotyledon Epicotyle 

BAP KN NAA     

1.0 -  3.06±0.74 4.52±0.65 4.37±0.72 3.41±0.65 

1.5 -  3.48±0.51 5.84±0.27 5.37±0.64 4.76±0.24 

2.0 -  4.32±0.37 7.63±0.86 6.89±0.52 5.37±0.58 

2.5 -  3.58±0.38 6.43±0.53 4.74±0.63 3.68±0.51 

3.0 -  2.97±0.43 4.56±0.57 3.75±0.35 2.76±0.18 

 0.5  2.52±0.61 2.47±0.51 2.84±0.83 2.68±0.58 

 1.0  2.77±0.76 3.15±0.37 3.05±0.70 3.18±0.59 

 1.5  3.13±0.83 5.23±0.67 4.07±0.67 4.25±0.76 

 2.0  2.26±0.56 4.18±0.66 3.36±0.65 3.09±0.75 

 2.5  2.15±0.50 3.19±0.41 2.42±1.01 2.23±0.70 

2.0 - 0.2 2.35±0.48 2.53±0.52 2.94±0.44 2.75±0.55 

2.0 - 0.4 2.61±0.50 3.09±0.68 3.77±0.68 3.14±0.57 

2.0 - 0.6 3.67±0.70 5.97±0.79 4.03±0.60 3.95±0.52 

2.0 - 0.8 2.55±0.61 4.67±0.74 2.59±0.50 2.52±0.51 

2.0 - 1.0 2.45±0.51 3.46±0.70 2.40±0.66 2.15±0.88 

 

Hence, present study was undertaken to standardize an effective and reliable in vitro method for shoot proliferation from different 

explants such as leaf, cotyledon, internode, hypocotyle and epicotyle explants Prosopis glandulosa. It is well recognized that 

application of biotechnological tools of in vitro propagation programs can be effective in different complementary ways. The present 

investigation has achieved the following results: 

 

 Seeds were collected from kunimarathan Temple located nearby our College and the seeds were surface sterilized with 

0.1% HgCl2 for 2-3 minutes followed by 70% ethanol for controlling the fungal and bacterial contamination. 

 99 percent of Seed germination was observed by mechanically removal of micropilar seed coat (scarification) than 

othertreatments. 

 Developed a reproducible protocol for in vitro direct organogenesis from apical bud and node explants of 

Prosopisglandulosa. 

 Among the different concentrations of plant growth regulators with varied combinations, KN (1.5mg/l) proved to be 

more effective than otherPGR. 

 Apical bud and nodal explants used for their multiplication efficiency, Node explants produced 8.05 shoots per explant, 

followed by apical budexplants. 

 When KN concentration increased, the shoot multiplication also increased up to optimal level and on further increase in 

concentration of KN the shoot number declined. 

 Of two cytokinins tested, KN showed the highest shoot bud regeneration than BAP in all theexplants. 
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 Establish a standard protocol for callus mediated organogenesis or indirect organogenesis from leaf, cotyledon, internode, 

hypocotyle and epicotyle explants Prosopisglandulosa. 

 Full strength MS medium was more effective than half strength used for callus induction and theirregeneration. 

 Among the four non-meristematic explants investigated, cotyledon showed maximum frequency of responding callus 

followed by leaf hypocotyle and epicotyleexplants. 

 Of the two auxins and its different concentrations tested for their callusing ability NAA (2.0mg/l) induced maximumcallus. 

 The callus induction increased with increasing concentration of auxins up to 2.0mg/l and further increasing in concentration 

of auxins decreased their callusingability. 

 Of two cytokinins and different concentrationS used, BAP (2.0mg/l) showed maximum frequency of shoot bud 

differentiation in all the explants derived calluses. 

 When BAP concentration increased, the shoot regeneration frequency was also increased up to optimal level and further 

increasing concentration of BAP decreased the shoot regenerationfrequency. 

 Among different concentrations and combination used, GA3 (0.6mg/l) and KN (1.5mg/l) played a pivotal role in 

shootelongation. 

 Of the two auxins tested, IBA (2.0mg/l) alone was found to be superior for higher frequency of root induction and more 

number of roots per shoot within 15 days ofculture. 

 Rootedplantletsweresuccessfullyacclimatizedthentransferredtothefield. 

 

REFERENCES 

 

1. Baskaran, P. and Jayabalan, N. (2005).Role of basal media, carbon sources and growth regulators in micropropagation of 

Ecliptaalba – a valuable medicinal herb.  KMITL Sci. J., 5(2). 

2. Chee, R., Pool, R.M. and Bucher, D. (1984).A method for large-scale in vitro propagation of Vitis.New York’s Food and 

Life Sci. Bull., 109: 1-9. 

3. Marichamy, K., Kumar, N.Y. and Ganesa, A. (2014).  Sustainable Development in Exports of Herbals And Ayurveda, 

Siddha, Unani And Homoeopathy (Ayush) In India.  Science Park Research Journal, 1(27). 

4. Dhar, U. and Joshi, M. (2005).Efficient plant regeneration protocol through callus for Saussureaobvallata (DC.)Edgew. 

(Asteraceae): effect of explant type, age and plant growth regulators.  Plant Cell Rep., 24:195-200. 

5. Hammatt.N. and Grant, N.J. (1998). Shoot regeneration from leaves of PrunusserotinaEhrh. (black cherry) and P. avium 

L. (wild cherry). Plant Cell Rep., 17: 526-530. 

6. Kumar, N. (2014).  Important medicinal plants of tehsil jogindernagar, district mandi, h.p., india.  International Journal of 

Research in Pharmaceutical and Biosciences, 4(2): 15-21. 

7. Singh.R.,Kharb.P. andRani.K. (2011).  RapidMicropropagation and Callus Induction of Catharanthusroseus in Vitro 

Using Different Explants.  World Journal of Agricultural Sciences 7 (6): 699-704. 

 

 

 

 

http://www.ijrti.org/

